Neutrino induced deep inelastic charm production off strange sea partons in the nucleon is studied in the framework of the MS fixed flavor factorization scheme. The momentum (z) distributions of the produced D mesons as calculated in the next-to-leading order QCD analysis are presented and compared to their leading order counterparts. Perturbative stability within this formalism is demonstrated and the compatibility of recent next-to-leading order (NLO) strange quark distributions with available dimuon data is investigated. Our NLO (MS) results provide, for the first time, the tools required for a consistent and complete NLO (MS) analysis of charged current dimuon data in order to extract the strange sea density in NLO. It is furthermore shown that the absolute predictions of radiatively (dynamically) generated strange sea densities are in agreement with all present measurements.
Recent attempts [1, 2] to determine the strange sea content of the nucleon , s(x, Q 2 ), from a next-to-leading order (NLO) QCD analysis of neutrino induced charm production (opposite-sign dimuon events) were undertaken in the framework of the NLO formalism of [3] . In this formalism one considers, in addition to the leading order (LO) process W + s → c, etc., the W + g → cs gluon fusion contribution with m s = 0, i.e. one employs a finite mass regularization and subtracts from it that (collinear) part which is already contained in the renormalized, Q 2 -dependent s(x, Q 2 ). In a previous publication [4] we have started a study of NLO QCD effects based on the conventional MS factorization scheme where the mass of the strange quark is neglected (m s = 0) and the corresponding mass singularities are dimensionally regularized [5] . Such an analysis is imperative in connection with all those NLO parton distributions and cross sections given in this, most frequently utilized, massless MS factorization scheme. The analysis in [4] was incomplete, however, in the sense of not addressing the detailed momentum distributions of the produced c-quark (D-meson) utilized in [1, 2] . The present paper is devoted to this issue and the relevant expressions are now calculated in their full differential form, by extending the original inclusive analysis in [5] .
The formulae and notations of [4] will be strictly taken over everywhere, being extended merely by the introduction of the fractional charm momentum variable 
which differs only marginally from z in the relevant experimental region (z ∼ > 0.05).
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with the normalization constant N being related to ε c via 1 0 dzD c (z) = 1, while ε c itself will be fitted to the measured z-distributions. One can infer these distributions by utilizing the LO version of eq. (1) which has a simple factorized form
together with the corresponding parameters in the LO analysis [7] of which ε LO c = 0.20 ± 0.04 is the most relevant now [8] . It should be mentioned that the CCFR group has also performed a 'NLO' analysis [1] of their dimuon data using the simple factorized LO expression in eq. (3) instead of the correct (convoluted) NLO expressions in (1), which are just the finite-mass extensions of the well known NLO results for light (massless) quarks [9] . We shall analyze the 'data' [7] as parametrized in LO by eq. (3).
To simplify the presentation of our results we define [4] ξs(ξ, z, Q 2 ) ef f ≡ 1 2
which has also been studied experimentally [1] and where the superscipt cs refers just to
In LO the cross section in (4) reduces to [4] , cf. eqs. (1) and (3),
Our LO and NLO results for s ef f are shown in figs. 1 and 2 using the GRV [10] and CTEQ4 [11] parton densities, respectively. It should be emphasized that the 'data' on In order to determine the NLO strange sea density, the CCFR collaboration [1, 2] employed, as discussed at the beginning, the NLO mass-regulated (m s = 0) W + g → cs gluon fusion contribution within the ACOT framework [3] where the NLO O(α s ) quarkinitiated contribution (W + s → cg) is disregarded (since it has not been calculated yet for m s = 0). An explicit (more differential) calculation of this gluon-initiated production process along the lines of [3] shows [18] For illustration we finally compare the NLO strange sea density inferred by the CCFR collaboration [1] with their LO one in fig. 4 , where the GRV94 and CTEQ4 strange densities are also shown at Q 2 = 4 and 22 GeV 2 . The three different strange sea densities are 4 comparable in the limited x-domain of the CCFR dimuon data at fixed Q 2 (as indicated).
Outside this region the enhancement of the 'extracted' s N LO (x, Q 2 ) with respect to, say, the GRV s N LO should not be taken too literally since the extraction beyond the measured region depends on the assumed input x-shape as well as on the Q 2 -evolution. 2 On the other hand the excess of the LO/NLO CTEQ4 predictions over the CCFR 'data' band (as extracted in LO) in fig. 2 is caused by the strong enhancement of the CTEQ4 strange quark densities with respect to the LO/NLO GRV ones, in particular for x ∼ > 0.03. 
48. This is partly responsible for an enhancement of s(x, Q 2 ) at smaller values of Q 2 , since a LO/NLO QCD Q 2 -evolution gives κ(4 GeV 2 )/κ(20 GeV 2 ) ≃ 0.8.
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data, using the fully differential and complete NLO (MS) contributions as presented in this article, would therefore be worthwhile.
Appendix
The fermionic NLO (MS) coefficient functions H q i for heavy quark (charm) production in eq. (1), calculated from the subprocess W + s → gc and the vertex correction to W + s → c are given by
with 
with ζ min = (1 − λ)ξ/(1 − λξ). When integrated over ζ, these results reduce to the final inclusive results obtained in [4, 5] , i.e.
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The gluonic NLO (MS) coefficient functions H g i for heavy quark (charm) production in eq. (1), as calculated from the subprocess W + g → cs, are given by
where
with P (0)
and the ⊕ distribution is defined in (A4). When integrated over ζ, these results reduce to the final inclusive results obtained in [4, 5] , i.e.
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Figure Captions represents the 'data' as extracted from [7] via eq. (3). fig. 1 . The predictions are based on the GRV densities [10] . The shaded experimental 'data' band corresponds, however, to m c = 1.3 GeV as utilized in LO in [1, 7] and is the same as in fig. 1 . Fig. 4 Strange sea densities in LO and NLO at Q 2 = 4 GeV 2 and Q 2 = 22 GeV 2 according to CCFR [1] and CTEQ4 [11] . The GRV strange densities [10] refer to absolute QCD predictions since they have been generated purely radiatively from a vanishing input s(x, µ Table 5 of ref. [1] . The actual x-ranges covered by the CCFR data [7] at these fixed values of Q 2 are indicated. 
